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Abstract. The purpose of this paper is to determine the critical factors that need to be practiced by management of 
university in successfully implementing the Sustainable Campus Operation (SCO) initiatives at Malaysian universities, as 
well as to classify the Critical Success Factors (CSFs) into several related groups employing factor analysis function by 
SPSS software. As much as 23 listed governance success factors items in the questionnaire are constructed based on 
rigorous literature reviews aligned with the objectives of this study. For this study, judgmental sampling techniques are 
used and the main target of respondents are individuals who hold administrative posts such as Director, Assistant Director, 
Head of Department/Unit, Assistant Registrar, and other related posts at the Development and Facility Management Office 
and Sustainable Campus Department/Unit. The analysis allows the factors formation without any early intervention during 
questionnaire design work. By referring to the descriptive result, only fourteen (14) out of twenty-three (23) success factors 
are considered as critical factors. Therefore, based on the results from factor analysis, the fourteen (14) CSFs were then 
classified appropriately under 2 common groups namely; Governance set up to perform SCO initiatives (GovF) and 
Accountability to improve performance of SCO initiatives (AccF). This study has important contribution to the researchers 
in the field of campus management related to sustainability by highlighting the importance of the campus to consider the 
governance support and accountability in analysing and making decision of any potential initiatives towards green campus 
operations at Malaysian public universities. In fact, it can be a reference in assisting people involved to recognize exactly 
what factors are most important in implementing the SCO initiatives towards sustainable universities in Malaysia. 
INTRODUCTION 
Environmental awareness on Higher Education Institutions (HEIs) started to arise among the public through an 
Earth Day celebration in 1970 when students buried an automobile to symbolize the deleterious impact of humans on 
the environment, then followed by energy crisis in 1970s that have led to greater awareness on environmental 
challenges. The environmental pollution and degradation caused by energy and material consumption is a side effect 
from various operations and activities on campus. Such activities cover teaching and learning, research and 
development, and provision of support services. Nowadays, it has become an issue at the global level and the concerns 
of policy makers and planner [1]. Thus, the idea of sustainability is triggered as a result of consciousness of direct and 
indirect adverse effects to the environment due to such activities and operations at HEIs. [2] define sustainable 
development for higher education as “a higher educational institution, as a whole or as a part, that addresses, involves 
and promotes, on a regional or a global level, the minimization of negative environmental, economic, societal, and 
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health effects generated in the use of their resources in order to fulfill its functions of teaching, research, outreach and 
partnership, and stewardship in ways to help society make the transition to sustainable lifestyles”. 
The success of a university to achieve sustainability highly depends on the commitment and involvement from all 
levels of the organizations of the campus community; which include students, lecturers, staff, associations, 
administrations, and also representatives of the local residents [3],[4],[5]. However, since the issue of sustainable 
campus is still relatively new in Malaysia, it is believed that university’s top-down support (from upper level 
administrators) is crucial as they play the important role in the university in making changes. The support and 
endorsement of university administration from the top is critical to achieve ESD, which can be reflected in the 
sustainability related goals, visions and statements [6],[7]. In conjunction, there is a need on the part of university’s 
governance to identify appropriate critical success factors (CSF) to implementing the Sustainable Campus Operations 
(SCO) initiatives. University governance refers to the structures and processes to make responsible decisions covering 
issues that prominent to both internal and external stakeholders of the university, as well as concerning the 
administrative structure and policy directions of Higher Education Institutions (HEIs). The administrative structure 
must consist of an active governing body with sufficient autonomy to fulfill its obligations and ensure the integrity of 
the university in accordance with the mission and vision of the university [8]. Element of governance also indicates a 
basic framework to promote sustainability in the institution, thus it includes visions and policies imposed on the whole 
institution with regard to working conditions, such as employment and payment [9]. The role of university’s 
governance towards campus sustainability is also expressed in the model of sustainability campus [7],[10]. In this 
regard, factors such as widespread support, the commitment of leadership, strategic planning, creating a culture of 
sustainable, effective communication, and implement feedback mechanisms can influence the success of governance 
as well as integrating sustainability in campus planning extensively. 
Critical Success Factors (CSFs) Of SCO Initiatives 
In recent years, the studies on success factors have been frequently conducted in contexts of product service system 
[11], wastewater management [12], green building [13],[14],[15], and energy management [16],[17]. Critical success 
factors (CSF) refer to the limited number of areas in which satisfactory results will ensure successful competitive 
performance for the individual, department, or organization [18]. It can be the indicators on how to achieve certain 
aims with rational and achievable target. It does not only rely on the process or system used but also reflects the 
feedback received from the end user. To increase the chances of a project success, it is necessary for the university to 
comprehend the CSF and then chooses appropriate methods of dealing with them [19]. In other perspectives, CSF are 
needed for practitioners to improve their organization, which will indicate the progress in particular areas, as well as 
to present or identify a few key factors that the organization should focus on to be successful [20]. 
CSFs are important elements that must be practiced well if any university is aiming to achieve the mission, 
objectives or goals for successfully implementing SCO initiatives. According to [18], to increase the chances of a 
project success, it is necessary for the university to understand what CSFs are all about and then choose appropriate 
methods of dealing with them. Therefore, critical factors of SCO initiatives need to be identified and resolved at the 
very early stage so that the implementation of the SCO initiatives can be smoothly carried out successfully. 
Based on literature review conducted by [21] on 22 published and unpublished articles, conference proceedings, 
university reports, books, and website documents, 23 success factors have been identified and will be used as input 
data to develop a questionnaire survey to determine the CSFs of Malaysian Universities’ governance that contribute 
to successful implementation of SCO initiatives. 
METHODOLOGY 
In order to obtain a transparent feedback from all types of local public university, the respondents participated in 
this survey comprise a total of sixty-eight (68) individuals representing Research University, Focused University and 
Comprehensive University. Respondent’s expertise for this study was assessed according to their academic 
qualification and working experience related to university’s physical development and maintenance of buildings and 
infrastructure. Both criteria are very important aspects and play a vital role in understanding the development of the 
university based on current needs. 
In this survey, quantitative research approach using structured questionnaire survey is used to understand the 
perception of the parties involved with the sustainable development in the Malaysian public universities focusing 
particularly on the critical success factors (CSF) of university’s governance that influence the success in implementing 
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initiatives of Sustainable Campus Operation. The respondents were asked to determine the relevancy of governance’s 
success factors towards sustainable campus development in Malaysia, which is based on 5-points of Likert Scale 
ranging from 1 for “Not Significant” to 5 for “Very Significant” [22]. 
The breakdown of the respondents’ positions within their respective university includes eighteen Directors 
(26.47%), twelve Deputy Directors (17.65%), twelve Heads of Unit (17.65%), nine Assistant Registrars (15.24%), 
and seventeen Engineers and Architects (25%). It is worth to note that all the respondents are working under the 
Development and Property Management Office, and most of them have had experience in campus sustainability work. 
RESULTS AND DISCUSSIONS 
In determining the CSFs of university governance towards successful implementation of SCO initiatives, the mean 
value and standard deviation (SD) for each success factor was calculated using SPSS software, and then sorted in 
descending order of significance in terms of its criticality as presented in Table 1. Later, the mean scores of all the 
factors are averaged out and the value will act as the cut-off value. 
 
TABLE 1. List of Success Factors Arranged in Descending Order of Significance 
Governance Success Factors Mean score Std. Dev Status of CSF 
1) Top management support 4.51 0.702 Critical 
2) Develop policy and guidelines  4.50 0.702 Critical 
3) Set the visions and goals 4.25 0.835 Critical 
4) Identify leader or expert 4.22 0.808 Critical 
5) Cooperate and trust among campus community  4.16 0.704 Critical 
6) Raise awareness among campus community  4.16 0.857 Critical 
7) Give proper training to leader and employees  4.09 0.859 Critical 
8) Knowledgeable and skilled staffs  4.09 0.768 Critical 
9) Prepare and submit a report  4.07 0.816 Critical 
10) Allocate sufficient resources  4.04 0.836 Critical 
11) Create incentives to motivate campus society  4.01 0.723 Critical 
12) Conduct an audit to measure the performances  4.00 0.914 Critical 
13) Integrate Plan-Do-Check-Act (PDCA) cycle  3.96 0.836 Critical 
14) Smooth communication across departments 3.96 0.656 Critical 
15) Prioritize SCO initiatives  3.94 0.731 Not critical 
16) Perform maintenance regularly  3.91 0.876 Not critical 
17) Set-up working group or research center  3.88 0.764 Not critical 
18) Provide and improve facilities  3.84 0.725 Not critical 
19) Understand the current situation and issue of SCO 3.84 0.784 Not critical 
20) Develop network with inter-universities, local 
communities, industry, organization and government  
3.78 0.895 Not critical 
21) Update information and latest technology  3.69 0.738 Not critical 
22) Identify the possibility of the risk  3.63 0.809 Not critical 
23) Prepare contingency plan or preventive measures  3.46 0.854 Not critical 
Average Mean Score  4.00 (cut-off point) 
 
In order to determine the critical factors, the method suggested by [23] to classify the factors is adopted based on 
cut-off value. Factors with mean value (one decimal point) of at least 4.0 (cut-off point) are categorized as critical, 
while factors with mean value less than 4.0 will be assumed as not critical factors. By referring to the descriptive result 
as shown in Table 2, out of twenty-three (23) success factors; only fourteen (14) factors are considered as critical 
factors. Therefore, the fourteen (14) CSFs will be further analyzed using factor analysis technique. 
Factor Analysis for Grouping of CSFs 
Factor analysis technique was applied to sort out and categorize inter-related factors influencing the successfulness 
of implementing SCO initiatives at Malaysian public universities by using SPSS software. It was also used to reduce 
the number of item-variables by combining two or more variables into a single and simpler group as new factors. 
Naming the factor will be conducted by referring to the new re-organization of item variables after varimax rotation 
and undergo the pre-condition tests, e.g. KMO test and Bartlett’s test. 
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Both Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test were carried out concurrently when conducting factors 
analysis in SPSS software to test on sampling adequacy on the data. Results from these tests were generated together 
with that of the factor analysis. The results generated from KMO test and Bartlett’s test are found to be 0.895 and 
0.000 respectively, which show that KMO value is more than minimum value of 0.50 and Bartlett’s test value is less 
than 0.05, as shown in Table 2. These values indicate that the sampling of data survey were adequate and satisfactory 
for further analysis. 
While the number of groups of factors that can be extracted, is based on the result of “Total Variance Explained”. 
It can be seen from Table 2 that two (2) groups can be extracted with initial eigenvalues of more than 1 and percentage 
of cumulative of 62.98%. In order to explain CSFs towards successful implementation of SCO initiatives, this value 
should be more than the recommended value as proposed by [24], which is 60%. By considering only 2 groups, the 
generated results from analysis process for all these 2 groups along with their inter-related items are tabulated in Table 
3. 
TABLE 2. Summary of Results for Total Variance Explained 
Factor 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total % of Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% 
1 7.727 55.191 55.191 6.097 43.549 43.549 4.829 34.491 34.491 
2 1.090 7.785 62.976 2.033 14.522 58.070 3.301 23.579 58.070 
3 .813 5.805 68.782       
4 .792 5.658 74.440       
5 .620 4.432 78.872       
6 .578 4.126 82.998       
7 .476 3.399 86.397       
8 .447 3.193 89.590       
9 .367 2.624 92.215       
10 .316 2.255 94.470       
11 .251 1.792 96.261       
12 .233 1.661 97.923       
13 .146 1.042 98.964       
14 .145 1.036 100.000       
Extraction Method: Maximum Likelihood. 
 
TABLE 3. Rotated Component Matrix. 
Item-Variable Component/Group 1 2 
Develop policy and guidelines .761 .391 
Engage and obtain top management support .713 .273 
Allocate sufficient resources  .698 .316 
Identify leader or expert  .680 .249 
Give proper training to leader and employees  .660 .369 
Set the visions and goals of SCO at university level .632 .334 
Create incentives to motivate campus society involvement .625 .165 
Knowledgeable and skilled staffs in the field of sustainability for the best practices  .579 .396 
Smooth communication across departments  .558 .448 
Integrate Plan-Do-Check-Act (PDCA) cycle to coordinate improvement effort .151 .968 
Conduct an audit to measure the performances of SCO initiatives .450 .676 
Prepare and submit a report of performance’s initiatives  .463 .609 
Cooperate and trust among campus community in managing projects/activities  .527 .539 
Raise awareness among campus community  .450 .475 
 
There are 9 item-variables in Group 1 classified as Factor 1 and 5 item-variables in Group 2 classified as Factor 2 
(Table 3). All the item-variables have significant loading factor more than 0.40 [25] and the numbers of item-variables 
for each factor at least 4 or 5 items [24]. The results show that no items were removed in Table 3. It can be concluded 
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that all the factor loading and number of item-variables form in a particular group/factor has fulfilled the requirement 
of factor analysis. 
The results, which were generated from factor analysis and presented in Table 3, were then reviewed to set proper 
group names to represent all factors. This process requires an intuitive process by referring to the item-variables that 
are logically placed in their respective groups [26]. Thus, the two groups, in which all the factors would be 
appropriately classified, were named as follows: 
i. Governance set up to perform SCO initiatives (GovF) 
ii. Accountability to improve performance of SCO initiatives (AccF) 
CONCLUSION 
This paper has demonstrated the importance of the campus to consider the governance support and accountability 
in analyzing and making decision of any potential initiatives towards green campus operations at Malaysian public 
universities. The study has important contribution to the researchers in the field of campus management related to 
sustainability. For SCO practitioner, this study helps in identifying the CSFs for SCO, which can be a reference in 
assisting people involved to recognize exactly what factors are most important in implementing the SCO initiatives 
towards sustainable universities in Malaysia. 
ACKNOWLEDGMENTS 
The authors acknowledge Universiti Tenaga Nasional on the fund provided for this research. Special thanks to those 
who contributed to this research directly or indirectly. 
REFERENCES 
1. A. R. Ismail, & S. Nagapan, "Identification of Causative Factors to Construction Waste Generation," Causative 
Factors of Construction Waste Generation. Johor: Penerbit UTHM. (2015). p. 59. 
2. A. H. Abdullah, R. Razman, & R. Muslim. "A Review on Critical Success Factors of Governance Towards 
Sustainable Campus Operations," in International Research and Innovation Summit 2017. Melaka: UTHM 
Commercial Sdn Bhd. (2017). 
3. H. M. Alshuwaikhat, & I. Abubakar. "An Integrated Approach To Achieving Campus Sustainability : Assessment 
of the Current Campus Environmental Management Practices," in Journal of Cleaner Production, 16, (2008). pp. 
1777–1785. 
4. M. Brinkhurst, P. Rose, & G. Maurice. "Achieving Campus Sustainability: Top-down , Bottom-up , or Neither ?," 
in International Journal of Sustainability in Higher Education, 12, 4 (2011). pp. 338–354.  
5. R. M. Clugston, & W. Calder. "Critical Dimensions of Sustainability in Higher Education," in Sustainability and 
university life 5, pp.31-46, (1999). 
6. A. D. Cortese. "The Critical Role of Higher Education in Creating A Sustainable Future," in Planning for Higher 
Education, 31, 3 (2003). pp. 15–22. 
7. M. Feldbaum, "Going Green: The Vital Role of Community Colleges in Building a Sustainable Future and Green 
Workforce," in Academy for Educational Development (2009).  
8. J. F. Hair, W. C. J. Black, B.J. Babin, R.E. Anderson, & R.L. Tatham. Multivariate Data Analysis (6th ed.). Upper 
Saddle River, NJ: Pearson Printice Hall.	(2006). 
9. K. J. Krizek, D. Newport, J. White, & A.R. Townsend. "Higher Education’s Sustainability Imperative: How To 
Practically Respond?," in International Journal of Sustainability in Higher Education, 13, 1 (2012). pp. 19–33.  
10. L. T. Kya, P.Y. Ngor, & Z. Awang. Statistics (2nd Edition). Shah Alam: Oxford Fajar Sdn Bhd. (2012). 
11. A. Lidgren, H. Rodhe, & D. Huisingh. "A Systemic Approach to Incorperate Sustainability into University 
Courses and Curricula," in Journal of Cleaner Production, 14, (2006). pp. 797–809. 
12. R. Lozano. "Incorporation and Institutionalization of SD Into Universities: Breaking Through Barriers to 
Change," in Journal of Cleaner Production, 14, (2006). pp. 787–796. 
13. S. Mat, K. Sopian, M. Mokhtar, B. Ali, H.S. Hashim, A.K.A. Rashid, N.G. Abdullah. "Managing Sustainable 
Campus in Malaysia: Organisational Approach and Measures," in European Journal of Social Science, 8, 2 (2009). 
pp. 201–214. 
14. S. McCabe. Benchmarking in construction. United Kingdom: Blackwell Science. (2001). 
020238-5
15. Z. M. Darus, A. K. A. Rashid, N. A. Hashim, Z. Omar, M. Saruwono, & N. Mohammad. "Development of 
Sustainable Campus: Universiti Kebangsaan Malaysia Planning and Strategy," in WSEAS Transactions on 
Environment and Development, 5, 3 (2009). pp. 273–282. 
16. A. H. Memon. Structural Modelling of Cost Overrun Factors in Construction Industry. Universiti Tun Hussein 
Onn Malaysia. (2013). 
17. M. H. Zawawi, N .A. Rosli, R. A. Bustami, N. H. Mispan, and M. Z. Ramli. "Potential of Utilizing Solid Waste 
Generated in UNIMAS West Campus," in Applied Mechanics and Materials, 773, (Trans Tech Publications, 
2015). pp. 1073-1078. 
18. L. S. Meyer, G. Gamst, & A.J. Guarino. Applied Multivariate Research: Design and Interpretation. California: 
SAGE Publications. (2006). 
19. A. Mobey, & D. Parker. "Risk Evaluation and Its Importance To Project Implementation," in International 
Journal Productivity and Performance Manage, 51, 4 (2002). pp. 202–208. 
20. S. M. Savely, A. I. Carson, & G. L. Delclos. "An Environmental Management System Implementation Model for 
U.S. Colleges and Universities," in Journal of Cleaner Production, 15, (2007). pp. 660–670. 
21. L. Velazquez, N. Munguia, A. Platt, & J. Taddei. "Sustainable University: What Can Be The Matter?," in Journal 
of Cleaner Production, 14, (2006). pp. 810–819.  
22. D. Mohamad, M. Z. Ramli, H. N. Danuri, and W. K. Sapuan. "Demand Of The Industrialized Building System 
(IBS) Implementation In Malaysian Government Projects," in Journal of Science Research and Development 3, 
4 (2016). pp. 77-82. 
23. C. Vezzoli, F. Ceschin, J. Carel, & C. Kohtala. "New Design Challenges To Widely Implement “Sustainable 
Product e Service Systems,” in Journal of Cleaner Production, 97, (2015). pp. 1–12.  
24. H. Weenen. "Towards a Vision of a Sustainable University," in International Journal of Sustainability in Higher 
Education, 1, 1 (2000). pp. 20–34. 
25. M. Yarime, & Y. Tanaka. "The Issues and Methodologies in Sustainability Assessment Tools for Higher 
Education Institutions: A Review of Recent Trends and Future Challenges," in Journal of Education for 
Sustainable Development, 6, 1 (2012). pp. 63–77.  
26. S. H. Zulkarnain, E. M. A. Zawawi, M. Y. A. Rahman, & N. K. F. Mustafa. "A Review of Critical Success Factor 
in Building Maintenance Management Practice for University Sector," in International Journal of Civil, 
Environmental, Structural, Construction and Architectural Engineering, 5, 5 (2011). pp. 215–219. 
020238-6
